This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGBLETEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

. GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Page 1 of 1 



mB*mm a?) <J2) & ^ # it & # ca) wmmmm^n 



HO 1 L 23/50 R 

HOIR 9/00 Z fie01-5B 





12546 


(71) HUB A 


OOO0OS126 










(22>atHB 

































































































(54) ^®T-^*/t-/er-$? 



(57) tf!^;?] 




http://ww4.ipdljpo,gojp/Tokujitu/tjcontentdbenipdl?N0000=2 7/20/2004 



> 



Page 1 of 1 



t/r 0 sif jjpx^ tT V ^ fciimmm^c^ x . mm 

0 Array) i^&X'^^Ctm'^tti>^m^ 

[ ig*^ 3 ] m&m'fmmamic fig . « c-sa 
iaieiBSto $ n/c^p^X'S^ifi'^ oc^^^ $ nr^r ^ ^ c <!: 

[ Ig5j^ 5 ] HiiiEig^'-^5E fci*BiigE '/-^^'^ 
0 . ii:^-:>fi^Ml^^^^^^ 1 6 0 'W±Z 5 0*CWTT' 
[000 1 ]. 

[ 0 0 0 2 ] 

D I P ( D u a 1 ! n - 1 i n e P a c K a g e > 

^QFP<Quad Flat Packatre)^. 
ia8^<:^v^i:^>^£P0A < P ! n Grid Arra 
y) ZOUm^b^. QFPtT'li, 4^^0:^^fH^BS^^ 



m^^Z-ZQA 1 0 3 

2 

^. PGASOfi*. i C*:;>':^tc^s|ft^ri4'J 

a^rsi uxmrnxt^htc^K tg^t* ^^-t-ntii-^ 
ti4 0 0 - 1 0 0 0 i^m^x^x^wrht'm^n. 

[ 0 0 0 3] P G A tCTPt U ^#«S(*:ggiaSSS^ <5:'.> ^ V 
- K;0^>' ^? 7 >f X^mtc^: ^X^^f&:^titc'^y 5 

[ 0 0 0 4 ] S^-c, St^OC'QF P<?>^'r^P^e^=l:l£^ 

I., r -5 - 1» - Kl^al!l<^!:'5?^'1^^bt^:*}!(tr'at ^>^><):'i o 

X, nUlt^mW- 1-13 2 14 m2:^iC^^^tlfc 
^m\t''<y t'—t-^P. *^0M^tc<^:^it^3^4 - 6 6 

1 - 1 3 2 1 4 7^i^$RIS$S<^>'"^ TJU 
m^^mo^ci>0>Xh D . I C * ^ 

r - y'miXt b fc i>o>x$> o . i^dst^ fsmx 
!S:^^^<: i V ^ ^BBS^^iMf^ , Q F P tc^fc-^^C r -5 



http://www4.ipdl.jpo.go.jp/tjcontentdben.ipdl7N0000-2 1 &N0400=image/gif&N040 1 =/NS. . . 7/20/2004 



Page 1 of 1 



3 

i>. 

- K^g^ V m^^^^^\i.<m^ii^'W\X trj,h, P 

[0006] '^SE. gffl«^^3a^^i*^feis5>. 
-l»-Kig^^:?a< l/i^ci-^s-h U- KPGA. ltfc»J 
-K*g^-$:J^<UA:BGA (Ba ! 1 Grid Ar 

ra y) ^?>^rg^$nr*.^^o 09 <a) iiBGACOlS 
.'ao:;'8!liaS'$:^t'Tfflil, [19 (b) t*BGA^::^'J>r 
SIS^^;^^Uft:i7;SI-S:^T^5^g&M^T'^)&c BOA 9 

0 'Ck*. P G A OO-r •!> - I' KSS^^-OC-f ^t) 0 ^f^-- .'U 

-6. :^'J>hg^9 2tCBGA9 0?:l?^T4ifi^. 4^ 
0.'O'7-9 i ?:«Slfi^^fiior. l»7D-AliS^iCJ:0 
'7 'J>hSg9£±<7>''^5* Ki^m0^{<:^$«$i+XC^ 
6. BGA9 0^C'ti. !C^-;'79 3i*. 
t, . U A JLifJi ^ lym<!f>mm 4±(C^^^^< y F 9 5 ^ 

>-f-»J- K) ^C7ffor3fv>rY>j?'7^^9 7^<:j:-7 
r^^^ntrc^^o SS9 4=i:eSf 

r 9 ei^^iSri-t^n. c(D;v.'U5fv-,'i'fc'r 9 8^:/r 
0^Cifi!!gacJ^9 6 i4^S^"<>7 9 1 e:^^^sifl'^i<:gs^$ 
tl^C*.^^o i C^^^v'9 3-?>iil!ii&»9 6. ;K 

>f=^ < > 1 9 7 ^tiif ^fc*:>lc. xi<^ t'fjr i- 
?!>^6^C^^-^l' W9 9:^^g«9 40^:•-b®tCt5:4:t6m: 
[ 0 0 0 7 ] bi^^UUiy^hlt^&OBOAULhl-Xitt. M 

^B^)S^fta>fe^^>^^ A * - ^i. t'r ^^.^ *./ r c ^ c i tc 
tcii3rt:rt:v »j> hStS9 Si^^^^cir-i^^^ft^fR 

1 0 0 0 6 ] 



(3) $^¥8-2 04 1 0 3 

I 0 0 0 9 ] 

^li'-^^BGA <Ba ! ! Grid A r r a y > ^SiS 
[ 0 0 1 0 ] 

B G A ? ^ - i \Wi U r A Jt' - b'r rjr 
dX'BGA'»^'-;> ^r-i^^JfMf'^^Or.^C. ^' i^^-t^^^ 

[ 0 0 1 1 ] il^^m(r>m^^W^'^ ^--VVZi^l^ 
X. ^m^-:^W^m^th^i^ti.x\t. 
0. 0 5-2. Omm^«©^<^?I>^iSfl3$n^^^ ftf^ 
U<i^O- 1-^1. Omfl>o:'TJl'^^»i?A, Sfa^gfe 
«>'}^<^iW^±. p. ^^^'^^^ K-^ -^^>i''X 

[ 0 0 12] if^^icm^^hiCihWAmt lsXkt. 
\t. t^A^U-^ 5 K^<^gli5ftti 

50 O^^Xhtiyt. ^pj«&tt7^A^:±ia:.<^7 ^^UA^J.^ 



http ://www4.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS . . . 7/20/2004 



Page 1 of 1 



5 

( 0 0 13] m'^<D^mmn^'^m^^t>^xmi.^i>c 

o*cyj:3 5 0-c«Tt:'AO. J iS iBi^xmm^) 
-023 1 8k:^§^$ny<::^^tcj:oji'j^$n^mB# 

<?>aS5SS i 7 V t - K> f^" V > ?^e<i:-^if Stt^i^ i h 
-fiSfi^tci*. ^hl^^fi'?^^: Office 

if) mt'i>'>mvi^h. 

[0016] ^'^^--:=.>^^5nfe^?g^StCi^. 
!/Au>*fi^. A tr->f '^=^. Pcl> •;>+^<^>> 

[ 0 0 17] ^m. mm. m^mmcmmr^ 
[ 0 0 18] *^^tcij<.iT. X ^mm.^^mr^tc 

1 0 0 19] ^»Ja35>^*: l» ^ ViPhti^m^, * 



(4) ^m^z-zi^A 1 0 3 

6 

[ 0 0 2 0] K X ? > >^ <t *./Ci*KS7 ^ X^^ 

.^^3tfxu-i^'-. YAGu-t?'-'lj:i'^i£^t''S:&^ 

[0 02 1 ] *^^tcfct:^^WOfttf*Xii, iiS<^^ 
^^:SC^A;7 u;^DDXr'tf ^ C iJ^^^T'^^o (e1BS?I]X$ 

[ 0 0 2 2] *^^<^|^^^^4^i*:' < tr-^lXOmm^^ 
20 i^i^a^iiWOfi^^^^ SrDflifJpXoc-aiiti^^e. -c- 
(f>^^4Wf^ 5 . 0 m in WT<^$&aT'fi3X^^T ^ C i 

[ 0 0 2 3] iif^^m<j>m=t-^m^^'^ '/-i>L^mi^^ 

^0BStt!X$n:fc^si^<:C'^^fi'9S^ccHi. 

30 

[0024] t^m<Dm't^^^'^ -> ^--'yijm'^ 

(^X\tU < . iS^ilKO^^ ^ C i ^> pJg&^C^> 

[ 0 0 2 5 ] t^mi^S^^^^ip-^ tr-'yici^^.^ 
50 ^tc-^^^'i^^m^^^kt. i5^^»o:r^. 



http://www4.ipdl jpo.go.jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS . . . 7/20/2004 



Page 1 of 1 



[0026] if^O>§^^^^^^'^ y tf''-i>^\my 
[0027] 

ioo2s]mmi 

mi ie^) lt:^■^mo%^^lO>§^^'r^mi^^'<':^tf■-- 
i><omm. ^2 { a ) . ( t) ) \t^t\^nc(0^^i^ 

[ 0 0 2 9] C0C:'l&tS^4^^i*'»^ 'jr-i> i 0^*. 

i^ia^^^fi^M* r 1 0 ii. 1 2 -btcsi^ 

1 9^ffig$n (02 {a ) ) . -ecC'SB^iii^BI-^o 
'J ^>>^?Atc^lf2 2 5iIiiSr4:re>nrc^'S^o vjU^-^a 

-7:rcf|>tc, ^£Ei<: cfc 0 3 5 ii mC-^ 

0. 5/n!i(^^ (Au) S <^*) ^^^^.^$n^CC* 

1 0 0 3 0 ] H 3 ii. i:o:-^i^^4^^ft,»? y 1 0 
0]ir?§l^r'^>'&. ^m\4\ts litBSTBiCCi:o^C. ^ 

-Sr^lElffi i 2^&l<^l^r0 mff!i\XUXIEM^O>f^mt OX 



(5) it$^3¥S-2 04 1 0 3 

[003 1 ] 4i5'$:W0Scfm FS^<?>EvOe<:J:^ 
SM^te<'A:^^>^<:, i^ij/^vx^O. 7minia±tcisft 

[ 0 0 3 2] 114 it. -SKfeSJa 1 3 =£l^*l/?<:^^ 
10 X^tt^IiJtC^easSl 3CC'X>-*>i^.'<^i?'->?:a^.^ 

0. iSfiJiS^^gf 2 2 ommm iB^^vy i>y{t^ 

^TS\^tcT}li:)l^Ai^^lC^:^XOx'?['J-yfl'if^ . 

^Ymi^^^t^micimx^^, $6i<:^1Si 2i*> 
[ 0 0 3 3] ^eiS 1 2 i trti)1^0. 2 mffi<J::'§3« 

pJ^ttK U -Y S F<0*5t>^6 £lJg[?!)^ 1 6 0 *C - 

20 3 bO'CXibr>xj \ S-C23 1 8t<:ii^$n^f^a' 

1 3 <Dm^\tZ 0 ii m i U/Co 1 4 it^¥i0sg<^ 
tt#lK?§ 1 4 i^^av ^ XiE^C J: 0 tSSC## • gl^^^T 
[ 0 0 3 4] 4^^i*^fRSB§^^ 1 1 i*. 

^^^^ i^-t> 1 o<o±'mo>'p^^tut>^m2 ia) o>m 
iilBS^^ 1 1 1 0 ±oc;'%tij u 

-^^cjg^^ti^c^^o l£?cJi^t/fcJ:^tc^S® 1 41* 
ie^^'-^^jy-viursssax^n, cc^-ffiiSM^^f-vii 
tSi^ 1 7 iy^h^mi^^^mm^ 1 1 cc'dSi^tciE ^c^stx 

[ 0 0 3 5 ] ^ ^tc, 4^^'f*J^fglt5lBSS^ 1 1 ^ fc\t^^ 
>f i>i^V^^\'-20(0^^.mtt±€'tc^(^. hy>:^ 

msi2 i^^-.^i'Kurc^'So j-^^^t^mm2 i ^^^^ 
[0036 ] m^ei2 

50 tC^^T 1 7 ^g2g<..t:c-^* (15 < a > . ( I) ) . 



http ://www4.ipdl.jpo:go jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/NS . . . 7/20/2004 



Page 1 of 1 



[0037] 

^^m^hm-^^i^v^^o c<^i«^(^>ig^i*. OF 

[ 0 0 3 9] :^-^^om't^W^'-^ "? ^"'^l>kt^}i'rt- 
. -^i.trr>>m^CitCi:0. v J^'C^^^Ut- 
[ 0 0 4 0 ] < •;> 'x- - . 

[02 ] { a ) , { I) ) i*. •c-n-enn 1 <j>i^^'r^m^ 

[03] -<!s:|feB^or.;^tej^ 1 O^-S^ig^iii^i*:,* < v - i><J> 



10 



20 



30 



[04 ] S 1 <D^^T^\t^*< p tr-t'^0>-^^mm^ 
l^*LA:KS0^C*^o *40 



^^§^^8-204 1 0 3 
10 

' [ ^ 5 ] ( a > kr<^^m(om^m z cc-i^^^^t*-' ? y 
m5:^^Mtl0t:'^b^* 

[09 ] { a ) k^«t3fe(^4^^i*:^'< y ^r-t/0-pi|X'*>^ 
B G A<?>lfi.^?:*f TffiS0. { b > ^5:7 »j > h g^£± 
-^C' B G A (Oj?g*S^^'rm5^S0 f'^) 

10 s^m'^mif^''^y'r-'y 
11.93 #^<*^SIiiBSS^ 
12 
1 3 
14 
1 5 
1 6. 
1 7 
18 

1 9 

2 0. 
2 1 
22 
23 
8 0 

8 1 

9 0 
9 1 
92 
94 
95 
96 
9 8 
99 
1 0 0 



10 1 v,'L'^---?;^i? 

97 ?J<*>r-< 

PGA 
BGA 



[08] 




http://ww4jpdljpo.goop/tjcontentdben.ipdl?NOOOO=21&N0400==ima 7/20/2004 




http://ww4.ipdljpo.go jp/tjcontentdben.ipdl?N0000=21&N0400==image/gif&N0401=/NS... 7/20/2004 



Page 1 of 1 




— 21 1—11 



-10 



<b> 




^16 




ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 
ooooo 



oooooo 
oooooo 
oooooo 
oooooo^ 
oooooo 
oooooo 

ooooo Gfr 

oooooo 
oooooo 
oooooo 
oooooo 



191 



IfiO— ' \ 



-91 

- w 




http://ww4.ipdl.jpo.go.jp/tjcontentdben.ipdl?N0000=21&N0400==image/gif&N0401=/NS... 7/20/2004 



Page 1 of 1 



i^mW- 8-204103 




16 



n 22 



http://ww4jpdljpo.gojp/tjcontentdbenjpdl?N0000=21&N0400=image/^^ 7/20/2004 



04- 7-16; 4:08PM;N€8 



FISH&RICHAROSON_NY;81355813954 # 7/ 13 

1/Z v 



PATENT ABSTRACTS OF JAPAN 



(51>Inta 



(11)Publication number : OB-204103 
(43}Date of publication of application : 09.08.1996 



H01L Z3/S0 
HOIR 9/09 



C21 )Appltcation number : 07-012546 (71 }Applicant ; 

(22)Date of filing : 30.01.1995 (72)Inventor : 



MTTSUI TOATSU CHEM INC 
KANEMITSU KINICHI 
TAKAHASHI SEIICHI 
NAGAMINE KUhDHIRO 
KAYAMATAKASHI 



(54) MULTTTERMINAL SEMICONDUCTOR PACKAGE 

(57)Abstract: 

PURPOSE: To provide a low-^st muhiterminal 
semiconductor package, which can be adapted to an 
increase in the number of terminals without requiring 
through hole vias and makes possible the use of a 
conventional surface mount technique for a printed 
board. 

CONSTITUTION: A metal base substrate 23. which has a 
metal foil 14 subjected to circuit work on a metal plate 
12 via an insulating layer 13, is used and after a solder 
mask 16 is formed on this substrate 23, a bending work 
is performed on the substrate to form the SLd>strate 23 
into a configuration having an aperture surface. The 
substrate is formed into a configurBtion that inner leads 
19 are arranged on the peripheral e<tee parts of this 
aperture surface and terminals 17, which are bonded to 
a printed board, are arranged on the whole region of the 
rear of the substrate via metal bumps 18. That is, a 
multiterminal semiconductor package of a BGA structure 
is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The many-items child semiconductor package characterized by being the solid 
printing substrate into which the metal base substrate with which the laminating of a 
metallic foil and the metal plate is carried out through the insulating layer was used, and 
it was processed by bending the metal base patchboard obtained by performing circuit 
processing in said metallic foil side to a metal plate side, and an electrical installation part 
with other circuit boards being BGA (Ball Grid Array) structure. 
[Claim 2] Process the configuration which has opening by said bending processing, see 
from said effective area, and a semiconductor integrated circuit component is mounted on 
the metal plate of the pars basilaris ossis occipitalis. A metal bump is minded [ the inner 
lead section obtained in the periphery of said effective area by said circuit processing 
aiming at connection with said semiconductor integrated circuit component, and / its ]. 
The many-items child semiconductor package of claim 1 characterized by connecting 
electrically the terminal area obtained by said circuit processing aiming at coimection 
with other circuit boards by said metallic foil by which circuit processing was carried out. 
[Claim 3] The many-items child semiconductor package of claim 1 to which said 
terminal area is located in an effective area, it is the configuration which has arranged a 
die pad or said inner lead section at the rear face, and said terminal area and said inner 
lead section are characterized by connecting electrically by said metallic foil by which 
circuit processing was carried out. 

[Claim 4] The many-items child semiconductor package according to claim 2 or 3 which 
performed surface preparation on said metallic foil which formed the solder mask in said 
field by which circuit processing was carried out, and was exposed other than said solder 
mask section, and by which circuit formation was carried out. 

[Claim 5] A many-items child semiconductor package given in claim 1 which removed 
said insulating layer of said some of terminals or said die pad section thru/or 4 any 1 
terms. 

[Claim 6] Said insulating layer is a many-items child semiconductor package given in 
claim 1 thru/or 5 any 1 terms by which an elongation percentage is 30% or more, and 
glass transition temperature is constituted from thermoplastic 160-degree-C or more 
polyimide it is [ polyimide ] 350 degrees C or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the many-items child semiconductor 
package by which parts for many terminal area electrically connected especially to the 
semiconductor integrated circuit component are drawn from the package inferior surface 
of tongue about the semiconductor package for semiconductor integrated circuit 
components. 
[0002] 

[Description of the Prior Art] As a semiconductor package for integrated circuits, 
althougji there are various kinds of things, such as DIP (Dual In-linePackage), there are 
QFP (Quad Flat Package) which is one sort of a flat package, PGA (Pin Grid Array)80 as 
shown in drawing 8 , etc. as a semiconductor package for LSI with many external 
terminals. In QFP, the-two or more lead connected to the semiconductor integrated circuit 
component (IC chip) is drawn by the package periphery (four directions) as an outer lead. 
On the other hand, in PGA80, the lead connected to IC chip is drawn as a terminal (pin) 
81 from a package inferior surface of tongue. In QFP, although spacing between outer 
leads, i.e., a pin pitch, must be narrow-ized when many pin-ization, i.e., the number of an 
outer lead, is made to increase since an outer lead can be taken out only from four sides 
of the periphery of a package, many pin-ization can be made at PGA, without narrow- 
izing a terminal pitch so much, since it can use as derivation space of a lead of the whole 
inferior siuface of tongue. It is predicted with the large-scale integration of a 
semiconductor integrated circuit component, or enlargement of semiconductor integrated 
circuit component size that the number of an outer lead will increase from now on to 
about 400-1000, and it is thought by the conventional QFP in this case that 
correspondence is difficult. 

[0003] When performing packaging of a semiconductor integrated circuit component to 
PGA, after having soldered the metal pin terminal on the inferior surface of tongue, and 
using the ceramic package with which the die pad or the inner lead was formed of 
metallizing processing for a top face, mounting IC chip on this ceramic package and 
completing the electrical installation of IC chip and an inner lead by the bonding wire, a 
ceramic or a metal lid is attached. In addition, pattern formation of a die pad or the inner 
lead is carried out on a ceramic substrate or a printed circuit board, a terminal is attached 
in the inferior surface of tongue of these ceramic substrates or a printed circuit board after 
that, IC chip is carried, md there is also a method of performing packaging to PGA by 
carrying out the mold of the whole to the last by resin. 

[0004] Moreover, the trouble which the conventional QFP has is solved and the 
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semiconductor package indicated by JP,1-132147,A and the electronic-circuitry package 
indicated by JP,4-6893,A by this invention persons are one of those can respond to 
narrow-ization of outer lead spacing. A package given in JP,1-132147,A uses aluminum 
or copper as a **-SU metal, the resin layer which consists of an epoxy resin of dozens of 
micrometer thickness as an insulating layer is prepared, after that, the laminating of the 
copper foil is carried out, it carries out patterning, a flection is formed, IC chip is carried 
in a center section, and a periphery is used by press working of sheet metal as an outer 
lead. Moreover, a package given in JP,4-6893,A is bent to a metal base substrate, 
performs processing or spinning, and is made into the shape of a soup plate, it sees from 
an effective area, IC chip is mounted on the pars basilaris ossis occipitalis, and the 
periphery section of an effective area is used as an outer lead. With these packages, since 
it has the composition that the outer lead was formed on the metal substrate through the 
insulating layer, many problems in accordance with deformation of an outer lead can be 
avoided, and outer lead spacing can be made small compared with QFP. However, with 
these packages, since it is the ejection of the outer lead terminal from the periphery 4 
direction of a package fiindamentally, when increasing an outer lead number, there is a 
limitation. 

[0005] After all, in realizing the above formation of many pins, and many-items child- 
ization to some extent, derivation of electrical installation parts, such as a lead terminal 
from an inferior surface of tongue, becomes indispensable like PGA. In the case of PGA, 
installation of the package to a printed circuit board needs to serve as mounting of a pin 
inserting type, and needs to insert an outer lead terminal in SURUHORU prepared in the 
printed circuit board. However, compared with a surface mount, contraction of a 
component-side product is difficult for mounting of such a pin inserting type at the time 
of high density assembly. For this reason, the outer lead structure suitable for a surface 
mount is searched for fiu^her. Moreover, it is necessary to solder many outer lead 
terminals, and in PGA, packaging cost becomes [ QFP ] and becomes high. 
[0006] In order to make current and a siu-face mount suit, BGA (Ball Grid Array) which 
lost the short lead PGA which shortened the outer lead terminal, and the lead terminal is 
developed. The bottom view in which drawing 9 (a) shows the outline of the 
configuration of BGA, and drawing 9 (b) are the type section Figs, showing the condition 
of having mounted BGA in the printed circuit board. In BGA90, the ball-like solder 
bump 91 is formed in the package inferior surface of tongue instead of the outer lead 
terminal of PGA. When it mounts BGA90 in a printed circuit board 92, she is electrically 
connected to the pad on a printed circuit board 92 with reflow heating, using the solder 
bump 91 as an electric part. In BGA90, the IC chip 93 is carried through the die pad 95 
on the substrate 94 made from a ceramic thru/or glass epoxy, and is connected by the 
bonding wire 97 to the copper foil wiring 96 (inner lead) on a substrate 94. Furthermore, 
SURUHORUBIA 98 which penetrates a substrate 94 is formed and the copper foil wiring 
96 and the solder bump 91 are electrically connected through this SURUHORUBIA 98. 
Furthermore, in order to close the IC chip 93, the copper foil wiring 96, and a bonding 
wire 97, the mold material 99 which consists of epoxy etc. is formed in the top face of a 
substrate 94. 

[0007] However, in the conventional BGA, since the resin seal of the IC chip is carried 
out, in order hole dawn or plating is needed by using SURUHORUBIA for electrical 
installation, and also for a solder mask 101 to have to close SURUHORUBIA, the 
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thickness control of a package is difficult and a price also has troubles, such as becoming 
high. Furthermore, since it is the structure of making the heat of a semiconductor 
integrated circuit component radiating heat to a printed circuit board 92 by forming 
thermal beer 100 in the bottom of a die pad 95, and joining to a printed circuit board 92, 
there is a trouble which heat concentrates on the part of a substrate 94. 
[0008] 

[Problem(s) to be Solved by the hivention] The purpose of this invention is to offer the 
many-items child [ who it was / child / cheap and raised heat dissipation nature ] 
semiconductor package who can use it because the surface mount technology to the 
conventional printed circuit board minds a metal bump in the package of the structure 
which can take out two or more electrical installation parts, i.e., the mold cavity rise 
structure where the field in which a semiconductor integrated circuit component is carried 
turns into a top face, fi-om the inferior surface of tongue of a package, without forming 
SURUHORUBIA like the conventional BGA. 
[0009] 

[Means for Solving the Problem] The many-items child semiconductor package of this 
invention is the solid printing substrate into which the metal base substrate with which 
the laminating of a metallic foil and the metal plate was carried out through the insulating 
layer, and circuit processing was performed to said metallic foil was used, and it was 
processed by bending to said metal base substrate, and is characterized by an electrical 
installation part with other circuit boards being BGA (Ball Grid Array) structure. 
Electrical installation of the terminal area connected with the inner lead section connected 
with a semiconductor integrated circuit component and other substrates is carried out by 
said metallic foil by which circuit processing was carried out by performing said bending 
processing to a metal plate side in the many-items child semiconductor package of 
KYABI tee-up structure by the object for semiconductor integrated circuit component 
loading. A metal plate can be used as a heat sink by furthermore removing an insulating 
layer in part. 
[0010] 

[Function] In the many-items child semiconductor package of this invention, since a 
BGA package can be formed by it not being necessary to form SURUHORUBIA as 
compared with the conventional BGA package, and processing it by bending to a metal 
base patchboard, a package formation process can be shortened and it can produce at a 
low price. Since a solder mask does not furthermore need to close SURUHORUBIA, 
thickness control becomes easy. Moreover, since a metal plate can use it as a heat sink by 
removing the die pad section or some insulating layers of a terminal, heat leakage nature 
improves. 

[00 11] In the many-items child semiconductor package of this invention, as a metal plate 
which constitutes a metal base substrate, although a thing with a thickness of about 0.05- 
2.0mm is used, copper alloys, such as 0.1 -1.0mm aluminum, nickel silver, and brass, 
copper, copper clad Invar, stainless steel, iron, silicon steel, the aluminum by which 
electrolytic oxidation processing was carried out, the copper by which chromate 
treatment was carried out can be used preferably. 

[0012] As an insulating layer used for this invention, what is obtained by heating-imide- 
izing can use the polyamide acid varnish which is the precursor of thermoplastics, such as 
thermosetting resin, such as an epoxy phenol and bismaleimide, or polyamidoimide. 
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polysulfone, Fori parabanic acid, and polyphenylene sulfide, or thermoplastic polyimide, 
for example. Or what is obtained by applying the polyamide acid varnish which is the 
precursor of thermoplastic polyimide, and heating-imide-izing to both sides of each fihn, 
such as a heat-resistant organic high polymer fihn, for example, polyimide, 
polyamidoimide, aramid, polyether sulfone, and a polyether ether ketone, can be used. 
Moreover, if it is the case of thermoplastic polyimide meltable to an organic solvent, the 
cast or the fihn which carries out a coat and is obtained by drying and the extrusion- 
molding fihn of thermoplastic polyimide, or a sheet as well as the above-mentioned fihn 
formation approach can use a ttiermoplastic varnish. Furthermore, a polyimide acid 
varnish or thermoplastic polyimide is apphed, it may dry at the rear face of the metal 
plate to be used or a metallic foil, and it may be made to carry out a laminating. 
[0013] It is also possible to use combining the above-mentioned insulating-layer 
ingredient. Furthermore, an inorganic filler may be added to said insulating layer in the 
range which does not check adhesion with a metallic foil in order to raise heat dissipation 
nature. As these fillers, an alumina, a silica, silicon carbide, alxmiimium nitride, boron 
nitride, etc. are mentioned. 

[0014] Among such insulating layers, in this invention, the most desirable thing is 
thermoplastic polyimide which has imide structure in a principal chain, glass transition 
temperature (Tg) is 160 degrees C or more 350 degrees C or less, and the elongation 
percentage at the time of the fi-acture measured by the approach specified to JIS(Japanese 
Industrial Standards)-C23 1 8 is 30% or more of thing. By specifying glass transition 
temperature as mentioned above, it becomes the bond strength between metal plate- 
metallic foil layers, and the thing excellent in both the heat dependability at the time of 
wire bonding. Moreover, by considering as 30% or more of elongation percentages, it 
becomes the thing excellent in the dependability at the time of machining. Of course also 
in such thermoplastic polyimide, an inorganic filler is mixable. 

[0015] In this invention, a copper and copper-beryllium alloy, nickel, aluminium foil, etc. 
can be used for the metallic foil used for circuit formation. Available commercial 
electrolytic copper foil, rolling copper foil, etc. are used generally, cheaply in 
comparison, and easily. In this invention, the metallic foil by which circuit processing 
was carried out is equivalent to circuit patterns, such as an inner lead or a terminal, well- 
known patterning (etching) used with the usual printed-circuit board as the approach of 
circuit processing of a metallic foil ~ law etc. can be used. 

[0016] In the metallic foil fi-ont face by which patterning was carried out, in order to 
perform the below-mentioned wire bonding, it is desirable to perform plating processing 
of Au plating, nickel/Au plating, Ag plating, Pd plating, etc. Before this plating 
processing performs bending processing, it can be performed after processing. 
[0017] As an approach of carrying out the laminating of a metal plate, an insulating layer, 
and the metallic foil mutually, there are a hot calender roll method, the heat pressing 
method, etc. Moreover, the build up method which forms a metaled conductor layer with 
vacuimi deposition or plating is [ after forming an insulating layer on a metal plate ] also 
usable. 

[0018] In this invention, in order to improve heat dissipation nature more, it is desirable 
to remove an insulating layer partially. As an approach of removing an insulating layer, 
in the case of the heat pressing method, a removal part is pierced and processed, or the 
cutting removal by NC router after a heat press, a sentiment or the dry etching method. 
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and a laser process are used for it. 

[0019] When an insulating layer consists of polyimide, as wet etching, alkali solution 
etching may be used, for example, alkali water solutions, such as a potassium hydroxide 
and a sodium hydroxide, can be used, and a hydrazine compound may be added for the 
need responding. 

[0020] There are a plasma ashing method, a reactive-ion-etching method, etc. using the 
oxygen plasma as dry etching, and the gas of CF4 or NFS may be mixed if needed. As a 
laser process, there is the approach of using an excimer laser, carbon dioxide laser, an 
YAG laser, etc., and the thing of an ArF system or a KrF system can be mentioned as an 
excimer laser, for example. 

[0021] Bending processing in this invention can be perforaied by press working of sheet 
metal which used the usual metal mold, hi order to bend the metaUic foil by which circuit 
processing was carried out and to protect at the time of processing, a resin coat may be 
carried out to a metal mold front face, and it may use for it, or a concave configuration 
may be prepared in metal mold according to the circuit pattem configuration of a metallic 
foil. Or you may process making processing to which heat is applied, and an insulating 
layer swell with a solvent etc. 

[0022] Although the cross-section configuration of the many-items child semiconductor 
package of this invention can be chosen suitably, it is desirable for the radius of curvature 
to process it in S.Omm or less from the predominance of bending processing. In the 
below-mentioned example, it could be O.OSmm. 

[0023] The thermocompression bonding which used the golden-silicon eutectic as die 
bonding or the approach using conductive adhesion resin, solder plating, gold plate, silver 
plating, etc. are used for adhesion with the many-items child semiconductor package of 
this invention^ and a semiconductor integrated circuit component. The wire-bonding 
method or the flip chip method which used bump formation is used for the electrical 
installation of a semiconductor integrated circuit component and the metallic foil which is 
a circuit pattem and by which circuit processing was carried out. 
[0024] It is also possible for the number of the semiconductor integrated circuit 
component carried on the many-items child semiconductor package of this invention not 
to be limited to one piece, and to carry two or more components. When it carries two or 
more components, mutual wiring between each component adopts the approach of using 
a bonding wire together, using said circuit pattem. Moreover, although the hermetic seal 
of the carried semiconductor integrated circuit component is generally carried out, 
transfermold shaping or the potting method by an epoxy resin etc. can be used for a 
hermetic seal. For the reasons of heat dissipation nature, coefficient-of-thermal-expansion 
adjustment, etc., inorganic fillers (an alumina, a silica, alumimium nitride, silicon nitride, 
boron nitride, silicon carbide, etc.) may be mixed in closure resin if needed. 
[0025] In the many-items child semiconductor package of this invention, when using a 
metal bump for connection with other printed circuit boards, it is desirable to form a 
solder mask. Resin photosensitive [ liquefied or / dry film type ] or thermosetting can be 
used for a solder mask by acrylic, the urethane system, the epoxy system, the silicon 
system, and imide system resin. Moreover, plating, the imprint bump method, the stud 
bump method, etc. can be used for a metal bump's formation. By the metal bump, the ball 
which plated on Au, nickel/ Au, solder, plastics, or a metal ball is usable. 
[0026] In carrying out the surface mount of the many-items child semiconductor package 
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of this invention to other printed circuit boards, it uses usual solder cream print processes 
or a usual fluxing method as a surface mounting method. The many-items child 
semiconductor package of this invention is carried on other printed circuit boards with an 
automatic loading machine after printing of a solder cream, or spreading of flux, and it 
solders using a reflow furnace. As a reflow furnace, it is desirable to use a thing infrared 
heating and the Ayr concomitant use type, a nitrogen reflow, and **-par phase type etc. 
[0027] 

[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. 

[0028] The sectional view of the many-items child semiconductor package of the 
example 1 of this invention, drawing 2 (a), and (b of example 1 drawing 1 (a)) are the 
top-surface-view Fig. of this semiconductor package, and a ****** Fig., respectively. 
[0029] This many-items child semiconductor package 10 carries the semiconductor 
integrated circuit component (IC chip) 11. After a metallic foil 14 uses the metal base 
substrate 23 by which the laminating was carried out and forms a circuit pattem to a 
metallic foil 14 through an insulating layer 13 on a metal plate 12, the many-items child 
semiconductor package 10 forms a solder mask 16, and is formed in the configuration 
which has an effective area 15 by processing it by bending to a metal plate 12 side. In this 
example, the inner lead 19 for connecting with a semiconductor integrated circuit 
component in the periphery of an effective area 15 is arranged ( drawing 2 (a)), and the 
terminal 17 joined to a printed circuit board through the metal bump 18 in the rear face is 
formed in a total of 225 matrices. A solder mask 16 appHes the hquefied photograph 
solder resist ink of an ultraviolet curing mold by screen-stencil, performs exposure and 
alkali development, and it is formed so that the inner lead 19 of a circuit pattem or the 
metallic foil 14 of a terminal 17 may be exposed. Moreover, after performing bending 
processing in the front face of the exposed metallic foil 14, a nickel (nickel) layer (im- 
illustrating) with a thickness of 3-5 micrometers is formed by the electroless deposition 
method, and thickness 0.03 - a 0.5-micrometer golden (Au) layer (un-illustrating) are 
further formed by the electroless deposition method on this nickel layer. As for the metal 
bump 18, the solder bump is formed by the imprint bump method. 
[0030] Drawing 3 is the development view of this many-items child semiconductor 
package 10. A metallic foil 14 is a configuration in which a terminal area 17 is arranged 
by circuit processing in the center section, and the circuit pattem corresponding to a 
terminal 17 goes to four sides of a periphery, respectively, and the edge of wiring 
arranged by four sides serves as an inner lead 19. After forming a circuit pattem, it 
pierces in the configuration of an outline octagon (dotted-line section) by the die press, 
the alternate long and short dash line section of four sides is bent and processed into a 
metal plate 12 side, and it is considering as the square configuration. 
[0031] In case four sides are bent, in order to prevent the level difference by the adjoining 
lap, it is desirable to set path clearance as 0.7mm or more. X of drawing 3 is 0.5mm or 
more from this. Moreover, the radius of curvature (inradius) of bending processing is 
processed so that it may be set to 0.05mm. 

[0032] A part of drawing 4 is the sectional view of the many-items child semiconductor 
package which removed the insulating layer 13. Before performing circuit processing to a 
metallic foil 14, the etching pattern of an insulating layer 13 was formed, and the alkali 
water solution which added the hydrazine compound for the insulating layer 13 of the 
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terminal area 22 for touch-down performed wet etching. By removing the insulating layer 
13 of the terminal area 22 circumference for touch-down, heat can be efficiently radiated 
to a printed circuit board in the heat generated from the semiconductor integrated circuit 
component 1 1 . Furthermore, a metal plate 12 is used as a heat sink as it is. 
[0033] The elongation percentage as which the glass transition temperature out of the 
thermoplastic polyimide by Mitsui Toatsu Chemicals, hic. is 160 degrees C - 350 degrees 
C, and is specified to JIS-C2318 as an insulating layer 13 chose and used what is 30% or 
more, using a copper plate with a thickness of 0.2mni as a metal plate 12. Thickness of an 
insulating layer 13 was set to 20 micrometers. As for the metal plate 12, the insulating 
layer 13, or the metallic foil 14, the metallic foil 14 performed mutual adhesion and 
laminating by the heat pressing method using the thing of 1 8-micrometer thickness of 
electrolytic copper foil. 

[0034] The semiconductor integrated circuit component 1 1 is moimted on the center 
section 15 of the top face of the many-items child semiconductor package 10, i.e., 
opening of drawing 2 (a). In this case, the semiconductor integrated circuit component 1 1 
is joined by a golden-silicon eutectic method, electroconductive glue or solder, gold, 
silver plating, etc., exposed metal Itabe 15, i.e., opening, on the many-items child 
semiconductor package 10. Moreover, although circuit processing of the metallic foil 14 
was carried out as a circuit pattern as mentioned above, and this circuit pattern is 
prolonged from a terminal 17 to even near the semiconductor integrated circuit 
component 1 1, the inner lead 19 section and the semiconductor integrated circuit 
component 1 1 of a circuit pattern are electrically cormected by the bonding wire 20. 
[0035] Furthermore, the mold of the epoxy resin 21 of entering a filler (an alumina, a 
silica, alimiimium nitride, boron nitride, etc.) is carried out with transfer mold shaping for 
the hermetic seal of the semiconductor integrated circuit component 1 1 or a bonding wire 
20. By carrying out the mold of the epoxy resin 21 to a semiconductor package, the 
mechanical strength of the many-items child semiconductor package 10 also improves. 
[0036] Although the circuit pattern has arranged the terminal 17 inside and arranged the 
iimer lead 19 outside in the example 2 above-mentioned example 1, the circuit pattern of 
the many-items child semiconductor package of this example arranges the terminal 17 
inside on the die pad (un-illustrating) or the inner lead 19, and the outside. Drawing 5 (a), 
(b), and (c) are the sectional view of a many-items child semiconductor package, a top- 
surface-view Fig., and a ****** Fig., respectively. The number of terminals is 192 in 
total in 48 pieces at one side. Drawing 6 is the development view of a semiconductor 
package. Drawing 7 is the sectional view of the many-items child semiconductor package 
which removed the insulating layer 13 of the die pad section or the terminal 22 for touch- 
down. <BR> [0037] 

[Effect of the Invention] It is effective in a many-items child's (many pins) semiconductor 
package being producible at a low price, without forming SURUHORUBIA in the 
conventional BGA package by considering as a BGA configuration by using for this 
invention the metal base substrate which has the metallic foil by which circuit processing 
was carried out through the insulating layer on the metal plate, and processing it by 
bending to a metal base substrate, as explain above. 

[0038] The number of extemal cormection terminals of the many-items child 
semiconductor package of this invention can increase the number of extemal cormection 
terminals like the conventional BGA package from the ability of a package inferior- 
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surface-of-tongue all field to be used. A narrow pitch of about 0.3-0.5mm from which the 
terminal in this case becomes a problem at the time of the surface moxmt by QFP is 
unnecessary, and can secure the sufficient number of external connection terminals in 
1.0- 1.5mm pitch. 

[0039] Since the many-items child semiconductor package of this invention does not 
need to close SURUHORUBIA with a solder mask when there is no SURUHORUBIA, 
the thickness control of a solder mask becomes easy, and it is excellent in mass- 
production nature. 

[0040] The many-items child semiconductor package of this invention can apply 
techniques from the former, such as a die bonding technique, a wire-bonding technique, 
or a surface mount technology to a printed circuit board, and it is size to contribute to 
many pin-ization of the package for semiconductor integrated circuits. 
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